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Introduction
Over the last twenty years or so, several successful models of urban residential markets
have been developed in the United States and abroad for mass appraisal purposes. In
spite of its methodological drawbacks, the statistical, hedonic approach has proved to be
one of the most reliable for establishing the implicit price of individual residential
attributes and their marginal contrition to overall property value. While much emphasis
has been laid in the past on owner-occupied housing the income-property segment of the
residential market has undergone several investigations in recent years. As shown by both
Guntermann and Norrbin (1987) and Sirmans, Sirmans and Benjamin (1989, 1990), the
physical attributes of a rental property, services delivered as well as access and
neighborhood factors, all play an important role in determining rents, and hence values.
Besides, occupants’ proﬁle (Smith and Kroll, 1988), rehabilitation programmes (Bible
and Grablowsky, 1984) and rent controls (Marks, 1984) also impact upon rent levels. All
these can be best understood through the hedonic approach which, ultimately, may
contribute to improve both the design of apartment projects and their management.
However, the presence of multicollinearity, inherent in market data, may greatly
complicate the identiﬁcation of stable implicit prices. Hence the usefulness of comparing
several market segments in order to highlight the scope of the problem.
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Abstract. The current paper applies the hedonic approach to ﬁve rental submarkets in the
Quebec region, namely Quebec City, Vanier, Ste-Foy, Beauport and Charlesbourg. The
databank consists of information obtained from property owners via a yearly survey; some
32,000 rental units and nearly 3,300 buildings are included in the study. Data provide
detailed information on building and apartment size, age, location, services provided,
quality of premises and type of occupants; vacancy rates can also be derived from the bank.
In addition, resorting to a regional geographic information system permits integration of
neighborhood effects into the analysis. Findings suggest that signiﬁcant differences in
implicit prices do exist across market segments. However, while consistent results are
obtained for major rent determinants, collinearity clearly emerges with respect to some
rental attributes. Using a regression-based paired comparison approach, it is possible to
identify stable hedonic prices for main rental services; the coefﬁcients thus obtained are
then forced back as constraints into the service-adjusted model, thereby improving its
overall consistency and practicability.The current paper focuses on ﬁve submarkets of the Quebec region, namely Quebec
City, Vanier, Ste-Foy, Beauport and Charlesbourg, which form the central urban core of
the Quebec Urban Community (QUC). After having addressed the collinearity issue, a
regression-based paired comparison approach is used to identify stable hedonic prices for
main rental services. The coefﬁcients thus obtained are then forced back as constraints
into the service-adjusted model, thereby improving its overall consistency and
practicability.
The Determinants of Rent: A Brief Survey of the Literature
In their extensive survey of the literature on market rent determinants, Sirmans and
Benjamin (1991) have reviewed some thirty studies performed since 1973 and classiﬁed
them according to three categories of rent determinants as identiﬁed by authors: these are
property-speciﬁc attributes (including locational and socioeconomic factors),
management-speciﬁc factors (rental concessions, property management and length of
residency) and, ﬁnally, vacancies. Major ﬁndings are summarized here, together with
other research conclusions recently published on the subject.
With regard to the effect of amenities, services and physical characteristics on rents,
studies by Sirmans et al. (1989, 1990), Guntermann and Norrbin (1987), Jud and Winkler
(1991) and others show that property-speciﬁc factors such as number of bedrooms—or
square footage—and bathrooms, building size and condition, a modern kitchen, covered
parking, common area amenities (pool, hot tubs, sauna, tennis court), other paid utilities
(maid service), furnished units and pet restrictions all affect rent positively and
signiﬁcantly. Aging, as expected, exerts a negative effect on rent (Malpezzi, Ozanne and
Thibodeau, 1987); research on that issue suggests the rate of economic depreciation is
nearly constant but varies across submarkets. Locational factors also play an important
role in determining market rent although, as Hoch and Waddell (1993) recently pointed
out, the overlapping effects of access and neighborhood attributes lead to highly complex
inﬂuences on rent levels and values: thus, distance from city center, employment center
and university campus (Jud and Winkler, 1991; Jaffe and Bussa, 1977; Ogur, 1973) all
affect rents negatively while the reverse is true for neighborhood quality (Marks, 1984).
Trafﬁc congestion and access to public transport are found to lower market rents (Sirmans
et al., 1989), while the respectively positive and negative inﬂuence rehabilitation
programmes (Bible and Grablowsky, 1984) and rent controls (Marks, 1984) have on
market rents have been demonstrated. Finally, the market segmentation issue has been
investigated by several authors and will be addressed in the next section of the paper.
Turning to the second set of factors considered in Sirmans and Benjamin’s literature
review, the effect of rental concessions on rent and/or occupancy has been widely
investigated by Sirmans et al. (1990, 1992, 1994) as well as by Frew, Jud and Winkler
(1990). Findings clearly suggest that there is a positive relationship between, on the one
hand, rental concessions and, on the other hand, monthly rent and building occupancy.
However, rent and occupancy also emerge as signiﬁcant determinants of the level of
concessions. Professional management is found to impact positively on market rents: the
higher the level of management skill, the better the services and the higher the rent
(Sirmans and Sirmans, 1991). As for the effect of length of residency, ﬁndings suggest it is
inversely related to rent levels although no ﬁrm conclusion can be drawn from research as
to whether or not landlords do offer residency discounts.
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vacancies on rents. Following Smith’s model on rent ﬂuctuations (1974), several authors
have investigated the issue, using either a straightforward, or lagged, vacancy rate, or the
deviation between observed and ‘‘natural’’ vacancy rates (Rosen and Smith, 1983; Jud
and Frew, 1990). Although the adjustment between rents and vacancy rate is not
simultaneous, cross-section studies generally indicate a positive and signiﬁcant
relationship between the two (Frew and Jud, 1988; Sirmans et al., 1994). Thus, once
market equilibrium has been reached, above-market rents should translate into above-
market vacancies. Empirical results ultimately depend on how the vacancy rate and rent
variables are being speciﬁed as well as on market structures. Indeed, in market segments
characterized by a low price-elasticity of demand (e.g., higher-income households with
low mobility, non-motorized university students, etc.), landlords may well be driven—in
as much as legal constraints allow it—to collect a risk premium in the form of higher
rents for occupied units.
Market Segmentation and the Value of Rental Attributes
Fundamental to market segmentation is the assumption that price elasticities for various
residential attributes differ substantially across submarkets. Combining market research
and statistical techniques, Smith and Kroll (1988, 1989) show that implicit prices do vary
with geographic zones, tenant proﬁles and building characteristics. Using cluster analysis,
they ﬁnd that distinct clusters based on tenant age and income may yield different price
elasticities. Similar conclusions are reported by Ogur (1973) who suggests rent is
positively related to median income and college enrollment in the neighborhood, and
negatively affected by manufacturing activities. As for Newsome and Zietz (1992), their
study of the heteroscedasticity problem with respect to both single-family and
commercial residential properties leads to the conclusion that market segmentation could
substantially improve the accuracy and reliability of implicit price estimators, although
the explanatory power of segmented equations might prove lower than that of the whole
sample.
In a recent study, Des Rosiers and Thériault (1994) investigate the rent determination
process in the municipality of Charlesbourg, Quebec, with a particular focus on market
segmentation. Some 4,700 units and 347 buildings are included in the analysis. Three
submarkets are determined on the basis of average (nominal) neighborhood rent, unit size
and building density, with distinct rental behaviors clearly emerging from the analysis.
With respect to building density, it is shown that while some attributes tend to produce
relatively constant absolute (parking spaces) or relative (heating and lighting) implicit
prices, others increase with building size (additional room, room dimension and the
presence of an elevator). In contrast, unit physical depreciation through aging diminishes
with structure density, which is due to a generally higher quality of construction, notably
in high-rise buildings. The detrimental effect of a basement location on rent is also shown
to be signiﬁcantly lower in the high-rise segment compared to either low or medium-
density structures. As for the absence of a lease, it seems to have a negative effect only on
small building rents. Finally, while positive vacancy differentials between the building
and its surrounding enumeration area impact negatively on low-density building rents,
they translate into a rent premium in high-rise complexes. Authors suggest that tenants’
demographic as well as socioeconomic proﬁle (ability to pay coupled with a relatively
RENTAL AMENITIES AND THE STABILITY OF HEDONIC PRICES 19inelastic demand) together with service-oriented professional management largely
account for these differences.
Further analyses of rental markets in the Quebec region have since demonstrated that
local markets remain highly speciﬁc. In Ste-Foy for instance, the second largest
municipality in the Quebec Urban Community (QUC) with a population of 71,000 in
1991, the market is dominated by the presence of a major university and, consequently,
displays a relatively low price-elasticity of demand for rental services. The relationship
between vacancy rates and rent levels is systematically positive for all building density
categories, the magnitude of the hedonic coefﬁcient and its statistical signiﬁcance being
however much stronger in the high-rise segment. Moreover, the distance to the University
exerts a strong effect on the Ste-Foy rental structure, but the rent gradient is particularly
pronounced in the low-density segment, where lower motorization rates and, hence, an
easy access to the University, heavily impact on households’ location decisions.
In spite of the signiﬁcant results reported in past research on the subject, one main
problematic issue remains the collinearity inherent in rental market data that makes it
sometimes difﬁcult, if not impossible, to clearly—and systematically—identify implicit
prices for even basic amenities. This paper addresses this issue and suggests a way of
determining the incremental value of basic, unit-linked services that are generally used to
adjust rent levels for appraisal purposes. Five such services, explicitly mentioned in the
lease, have been selected: they refer to heating, hot water, lighting and apartment
furnishings, indicating whether the unit includes only a fridge and a cooker (semi-
furnished) or also other furnishings (furnished). In the latter case however, the method
used requires that ‘‘other furnishings’’ be isolated via a dummy variable that excludes the
presence of a fridge and cooker. Such an analytical approach yields signiﬁcant and
consistent results and leads to improving the overall stability of the model as well as its
practicability as an assessment tool.
Databank and Analytical Approach
The databank used in this study was made available by the Appraisal Division of the
QUC and consists of information obtained from property owners via a yearly survey
which, for assessment roll production years—that is, every three years, covers roughly
70% of the rental apartment stock (buildings with more than four units) in selected
municipalities of the QUC. This paper focuses on a comparative analysis of ﬁve local
submarkets: Quebec City (1991 population: 168,000), Vanier (11,000), Ste-Foy (71,000),
Beauport (69,000), and Charlesbourg (71,000), which form the central urban core of the
QUC. Some 32,000 rental units and nearly 3,300 buildings are included in the study. Data
provide detailed information on building and apartment size, age, location, services, and
amenities provided (heated, lighted, furnished or semi-furnished, presence of an elevator,
number of indoor or outdoor parking spaces), quality of premises, basement location,
absence of a lease, and vacancies. Neighborhood and access characteristics are also taken
into account via a regional GIS already discussed in a previous study on single-family
housing (Des Rosiers and Thériault, 1992). Nominal, rather than effective, rents are used
due to the lack of any information on concessions. Finally, it should be noted that the
available information for Quebec City, Vanier and Ste-Foy reﬂects the 1990 market,
whereas the years 1991 and 1992 were used for Charlesbourg and Beauport, respectively,
due to data availability constraints. This is not considered to be a problem, though, since
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particularly stagnant rental market.
In the ﬁrst part of the study, a basic, linear model is developed for each local market,
using monthly rent as the dependent variable (Exhibit 1, Models 1 through 6). In spite of
the nonlinearity of the hedonic function (Rosen, 1974), the choice of a linear functional
form can be justiﬁed on the grounds of previous research (Des Rosiers and Thériault,
1994) where it was shown that neither the multiplicative nor the hybrid form yielded
better results. Furthermore, nonlinearities are adequately dealt with by applying a
logarithmic transformation to variables where needed (age of property; distance to CBD
and to the University). It is worth noting that, in the case of Quebec City, two models are
developed that differ only by the way location rent is measured: while the ﬁrst one (Model
1) uses distance to CBD, the second one (Model 2) captures this dimension via
neighborhood dummy variables. The City is thus divided into four areas, namely the
uppertown, the lowertown, the new neighborhoods, and the Limoilou area, used as the
reference. As for the remaining municipalities (Vanier, Ste-Foy, Beauport, and
Charlesbourg), a continuous access variable is used (DISTCBD) instead of several
neighborhood dummies in order to reduce the collinearity problem encountered with the
Charlesbourg study.
Then, in a second step, the implicit prices relative to the ﬁve already mentioned unit-
linked services (heating, hot water, lighting, fridge/cooker, and other furnishings) are
successively isolated via a series of reduced-form regression equations in which only
major, highly stable descriptors are found—in addition to basic amenities—and whereby
each coefﬁcient, once determined, is forced back into the model as a restriction, until all
ﬁve parameters are estimated (Exhibit 2, Models 7 through 11). Since the cost of these
services is assumed to remain relatively constant over space, this operation is performed
using ﬁve regional independent samples that include cases from Quebec City (new
neighborhoods), Vanier, Beauport, and Charlesbourg; Ste-Foy was not considered in the
analysis on the grounds that the presence of the University may seriously bias parameter
estimates. Finally, rent per room is used as the dependent variable throughout Step 2,
since the cost of providing heating, lighting and hot water, although quite stable over
space, will vary with unit size. This does not apply, however, to the two other services
(fridge/cooker and other furnishings) which should be considered as ﬁxed costs. The end
result of this process is displayed in Exhibit 3.
The third and last step consists in estimating, for each local market, a new, service-
adjusted model in which the impact of basic amenities on rents is implicitly taken into
account (Exhibit 4, Models 12 through 17). the dependent variable is redesigned as:
Y95Y2[(¶1+¶2+¶3) NBROOMS
+¶4 SEMIFURN+¶5 OTHERFURN] , (1)
where:
Y9 5 service-adjusted monthly rent;
Y 5 base monthly rent;
¶1, ¶2, ¶3 5 per room implicit prices for heating, hot water and lighting, as estimated
in Step 2;
¶4, ¶5 5 per unit implicit prices for fridge/cooker (SEMIFURN) and other
furnishings (OTHERFURN), as estimated in Step 2.
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regression and variance inﬂation factors (VIFs) which are generally considered as reliable
indicators of excessive collinearity (Neter, Wasserman and Kutner, 1985). However, since
the extensive use of dummy variables may still produce collinearity problems even where
low VIFs are displayed, the ANOVA procedure is resorted to in order to identify sets of
highly correlated variables. Then, an epuration process is applied to data whereby
extreme outliers—that is in excess of two SEE—are being sampled out before each
equation is speciﬁed. Finally, two performance indicators have been introduced in the
analysis in addition to traditional ones: these are coefﬁcients of dispersion (CODs) and
price-related differentials (PRDs), the former testing model uniformity while the latter
measures its progressivity or regressivity, in this case, whether high-rent units are over or
under-assessed (IAAO 1990: 534–41).
Operational Deﬁnition of Variables
The operational deﬁnition of the variables used in the Charlesbourg submodel is as
follows, with letters between parentheses indicating whether the variable is expressed in a
metric (M) or dummy (D) form.
Dependent Variable
MTHLRENT: Monthly rent paid for the unit (M)
Independent Variables
APPAGE: Apparent age (i.e., adjusted for transformations and improve-
ments) of the building where the unit stands, in years (M or D)
NBROOMS: Number of rooms in the unit (M)
AREABYRM: Area per room, in square meters (M)
HEATED: Monthly rent includes heating (D)
HOTWATER: Monthly rent includes hot water (D)
LIGHTED: Monthly rent includes lighting (D)
SEMFURN: Fridge and cooker are included in rent (D)
FURNISHED: Basic furnishings, including fridge and cooker, are included in
rent (D)
OTHERFURN: Basic furnishings, excluding fridge and cooker, are included in
rent (D)
ELEVATOR: Building is equipped with an elevator (D)
SUPQUAL: Building quality of construction is above average (D)
BASEMENT: Unit is located in the basement (D)
OUTPARK: Number of outdoor parking spaces (D)
INDPARK: Number of indoor parking spaces (D)
NOLEASE: Unit has no lease attached to it (D)
UPPERTOWN: The building is located in Quebec City uppertown (D)
LOWERTOWN: The building is located in Quebec City lowertown (D)
NEWNBHDS: The building is located in Quebec City new neighborhoods (D)
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DISTUN: Euclidian distance from Laval University, in kilometers (M)
DSHOPCNTR: Euclidian distance from nearby shopping center (M)
DPRIMSCHL: Euclidian distance from nearby primary school (M)
SINGLPAR: Percentage of single-parent families in the enumeration area
where the building stands (M)
VACDIFF1: Vacancy rate differential between building and census tract (M)
VACDIFF2: Vacancy rate differential between building and enumeration
area (M)
VACNBHD2: Vacancy rate in the enumeration area where the building stands
(M)
The Basic Model: Comparison of Five Market Segments
Exhibit 1 shows that explanatory performance (R-square) ranges from a low of .69 for
Quebec City (Model 1) to a high of .85 in Vanier (Model 3) where only ten descriptors
capture most of the ﬂuctuations in rents. Predictive performance (c.v.) is also quite
satisfactory, except in Quebec City where a highly heterogeneous rental market makes it
more difﬁcult to perform ‘‘spatial predictions’’ with sufﬁcient accuracy. Finally, with
coefﬁcients of dispersion (CODs) below the 10% threshold in most cases and price-
related differentials well within the .98–1.03 range, the model can be said to be both
uniform and vertically equitable.
Individual regression coefﬁcients display very strong statistical signiﬁcance across
equations, with signs and magnitudes consistent with theoretical expectations. There are
a few exceptions, though: in both equations 1 and 3, the positive sign attached to the
DISTCBD variable suggests rents in Quebec City and Vanier tend to increase with
distance from the center, which is seemingly inconsistent with the theory. As discussed by
Hoch and Waddell (1993), this stems from the overlapping effects of access and
neighborhood factors, with the outcome depending on the relative inﬂuence and
direction of these two sets of determinants. This is the case with Quebec City, where low-
rent housing is located near the centre (in the lowertown area) whereas high-rent units are
mostly found in the uppertown and new neighborhoods areas, located further away. As
shown by Model 2, it is possible to solve the problem by substituting neighborhood
dummies for access to CBD. Also contrary to expectations is the positive sign
characterizing the SINGLPAR attribute in Model 5 (Beauport): indeed, one would
expect a high proportion of single-parent families to affect negatively local rents, as is the
case in Quebec City. A logical explanation to that counter-intuitive ﬁnding may be that
single parents in the Beauport sample are predominantly high-income professionals, an
assumption that still needs to be conﬁrmed.
Quite clearly, some attributes systematically emerge as powerful rent determinants:
APPAGE, NBROOMS and AREABYRM, with the last two displaying relatively stable
implicit prices in spite of market segment speciﬁcities. Other rental amenities such as
ELEVATOR, BASEMENT, OUTPARK, INDPARK, and NOLEASE also prove highly
signiﬁcant determinants in most submarkets and provide helpful insights into the rent
formation process, in spite of the fact their coefﬁcient displays greater instability and
sometimes captures outside inﬂuences (as is often the case with the elevator and the































































Basic Linear Model: Comparison of Five Market Segments
Dependent Variable: Base Monthly Rent
Model 1/Quebec City, with Ln Dist. CBD (1990) Model 2/Quebec City, Neighborhood Dummies (1990)
Variables Coefﬁcient bi T-Value Probability Coefﬁcient bi t-Value Probability
Intercept 248.20 46.90 .0001 268.84 57.50 .0001
LnAPPAGE 256.48 259.74 .0001 265.14 270.93 .0001
NBROOMS 56.73 107.85 .0001 58.23 113.16 .0001
AREABYRM 3.98 29.86 .0001 3.61 27.32 .0001 
HEATED 59.31 46.22 .0001 56.08 44.25 .0001
HOTWATER
LIGHTED 4.17 3.63 .0003 11.77 10.28 .0001
SEMIFURN 15.52 11.10 .0001 11.68 9.37 .0001
FURNISHED
ELEVATOR 86.89 43.58 .0001 65.85 32.83 .0001
SUPQUAL
INFQUAL
BASEMENT 216.16 211.47 .0001 215.40 211.46 .0001
OUTPARK 5.14 4.98 .0001 13.16 13.25 .0001
INDPARK 74.06 31.28 .0001 69.91 30.19 .0001
NOLEASE 215.80 27.08 .0001 213.99 26.52 .0001
LnDISTCBD 7.41 5.78 .0001
UPPERTOWN 36.82 26.04 .0001
LOWERTOWN 218.902 211.61 .0001
NEWBHDS 210.77 27.75 .0001
LnDISTUN
SINGLPAR 24.17 237.37 .0001 22.77 224.71 .0001
DSHOPCNTR 210.37 26.15 .0001 29.15 25.64 .0001
DPRIMSCHL
VACDIFF1
VACDIFF2 .31 6.35 .0001 .30 6.51 .0001
VACNBHD2
N513 378 Adj. R-Sq: .6869 N513 378 Adj. R-Sq: .7108
K515 F-value: 1957.63 K517 F-value: 1934.76
Avg rent: $404 C.V.: 13.10% Avg rent: $404 C.V.: 12.59%























































Dependent Variable: Base Monthly Rent
Model 3/Vanier (1990) Model 4/Ste-Foy (1990)
Variables Coefﬁcient bi T-Value Probability Cofﬁcient bi t-Value Probability
Intercept 267.65 22.22 .0265 250.24 50.59 .0001
LnAPPAGE 235.62 234.03 .0001 243.49 239.39 .0001
NBROOMS 55.61 57.73 .0001 62.51 152.04 .0001
AREABYRM 4.84 14.66 .0001 1.71 11.39 .0001
HEATED 41.20 22.99 .0001
HOTWATER
LIGHTED 34.22 15.59 .0001
SEMIFURN 24.36 25.64 .0001
FURNISHED
ELEVATOR 23.90 19.94 .0001
SUPQUAL
INFQUAL 277.12 212.98 .0001
BASEMENT 214.33 26.50 .0001 227.65 223.16 .0001
OUTPARK *.59 .26 .7916 15.81 10.86 .0001
INDPARK 45.33 27.77 .0001
NOLEASE *24.35 2.77 .4441




LnDISTUN 219.83 230.74 .0001
SINGLPAR
DSHOPCNTR
DPRIMSCHL 232.46 23.80 .0002
VACDIFF1 .82 6.47 .0001
VACDIFF2
VACNBHD2 3.99 46.12 .0001
N51 237 Adj. R-Sq: .8482 N59 049 Adj. R-Sq: .8224
K510 F-Value: 691.72 K512 F-Value: 3493.24
Avg rent: $412 C.V.: 7.47% Avg rent: $467 C.V.: 7.95%































































Dependent Variable: Base Monthly Rent
Model 5/Beauport (1992) Model 6/Charlesbourg (1991)
Variables Coefﬁcient bi T-Value Probability Coefﬁcient bi T-Value Probability
Intercept 281.55 29.53 .0001 219.54 23.42 .0001
LnAPPAGE 260.15 242.10 .0001 234.93 227.02 .0001
NBROOMS 53.91 74.22 .0001 60.01 76.05 .0001
AREABYRM 4.33 15.82 .0001 3.43 12.93 .0001
HEATED 52.94 31.39 .0001 28.63 14.76 .0001
HOTWATER
LIGHTED 4.08 2.89 .0039 9.31 6.08 .0001
SEMIFURN
FURNISHED
ELEVATOR 44.33 9.88 .0001 92.22 33.09 .0001
SUPQUAL 299.78 6.95 .0001
INFQUAL
BASEMENT 228.32 217.57 .0001 226.53 217.25 .0001
OUTPARK 9.58 3.47 .0005 12.98 4.34 .0001
INDPARK *4.94 .54 .5866 41.98 8.81 .0001
NOLEASE 213.96 24.01 .0001 220.79 24.01 .0001









VACDIFF2 2.34 24.78 .0001
VACNBHD2 2.39 24.74 .0001
N53 495 Adj. R-Sq: .7353 N54 719 Adj. R-Sq: .7537
K513 F-value: 747.47 K514 F-value: 1027.94
Avg rent: $415 C.V.: 8.15% Avg rent: $463 C.V.: 8.51%
COD: 6.89% PRD: 1.01 COD: 5.08% PRD: 1.00
N.B.: Coefﬁcients marked with an * are not signiﬁcant at the .05 level.
Source: VALURENT Databank, Laval University, 1993indoor parking). Subject to previous comments, access factors prove equally useful in
understanding the rent structure: thus, it can be suggested that urban centrality exerts a
stronger effect on Beauport rental clienteles than on Charlesbourg’s and that tenants in
Vanier have their locational patterns heavily inﬂuenced by access to a primary school. In
Ste-Foy, it is the distance to Laval University that exerts a major effect on the rental
structure: indeed, ﬁndings indicate that the rent premium assigned by the market within
a 500-meter radius from the University represents roughly 16.5% of average monthly
rent, as opposed to 3% and 1.7% for the second and third 500-meter belts respectively.
Finally, the positive sign attached to vacancy rate coefﬁcients in Models 1 through 4 is
consistent with theoretical expectations, as discussed earlier. According to Des Rosiers
and Thériault (1994), the particularly strong value of the coefﬁcient in the case of Ste-Foy
(Model 4) indicates a low price-elasticity of demand for rental services: indeed, a central
location within walking distance from the University may drive landlords to increase
rents throughout the academic year in order to compensate for higher vacancies during
summer time. The negative signs displayed in the Beauport and Charlesbourg models
(Models 5 and 6) suggest that these markets had not yet reached their equilibrium.
With respect to the ﬁve basic services that form the core of the present analysis, it can
be seen that only the HEATED variable produces steady hedonic prices across market
segments, while the LIGHTED attribute generates highly ﬂuctuating coefﬁcients. As for
HOTWATER, SEMIFURN and FURNISHED, it is hardly possible to derive reliable
estimates from the basic model used here, due to collinearity problems.
Isolating Main Services’ Implicit Prices
Exhibit 2 (Models 7 through 11) displays the regression equations derived from the
procedure discussed earlier. They show, on a per room basis, the marginal contribution to
monthly rent of the ﬁve basic services previously mentioned. Findings indicate that all
ﬁve equations yield highly signiﬁcant and consistent implicit prices relative to these basic
amenities. Except for the vacancy rate variable, most coefﬁcients display high statistical
signiﬁcance and the expected sign. Exhibit 3 summarizes these ﬁndings by providing an
overall picture of each service contribution to monthly rent for various unit sizes. Thus,
total energy costs vary from a minimum of $26 a month for a 1.5 room unit to a
maximum of $92 a month for a 5.5 room unit. The presence of a fridge and cooker adds
another $13 to the rent, while ‘‘other furnishings’’ command an additional $9.
The Final Step: A Service-Adjusted Model
Reinserting the previously deﬁned coefﬁcients into the model in the form of restrictions
implies that the dependent variable be redeﬁned accordingly, as discussed earlier. The
outcome is a service-adjusted model from which all ﬁve basic, unit-linked services have
been removed. Results are displayed in Exhibit 4 (Models 12 through 17) and lead to the
following comments:
· Equations derived from the adjusted model are, by and large, quite comparable to
their Exhibit 1 counterparts in terms of explanatory and predictive power as well
as from the point of view of uniformity and vertical equity. Some equations have
slightly deteriorated in the process (Quebec City, Ste-Foy and Beauport) while
others have beneﬁted from it (Vanier and Charlesbourg).































































Isolating Main Service Implicit Prices
Dependent Variable: Base Monthly Rent per Room
Model 7/HEATED Model 8/HOTWATER
Variables Coefﬁcient bi T-Value Probability Coefﬁcient bi T-Value Probability
Intercept 79.67 7.74 .0001 89.29 48.33 .0001
LnAPPAGE 27.09 22.62 .0089 210.10 243.43 .0001
AREABYRM 1.61 10.83 .0001 1.66 20.81 .0001
HEATED 9.78 15.28 .0001




BASEMENT 25.91 26.94 .0001 23.67 26.75 .0001
NOLEASE 27.08 23.68 .0002 23.50 22.71 .0068
VACDIFF2 2.08 22.79 .0001 *.01 .44 .6637
N51 156 Adj. R-Sq: .3127 N52 615 Adj. R-Sq: .6173
K56 F-value: 88.57 K56 F-value: 703.76
Avg rent/rm: $91 C.V.: 10.75% Avg rent/rm: $99 C.V.: 10.88%
Notes: For all cases included in the model, Notes: For all cases included in the model,
HOTWATER50 and LIGHTED50 HEATED50 and LIGHTED50























































Dependent Variable Base Monthly Rent per Room
Model 9/LIGHTED Model 10/SEMIFURN
Variables Coefﬁcient bi T-Value Probability Coefﬁcient bi T-Value Probability
Intercept 98.41 90.85 .0001 84.40 65.28 .0001
LnAPPAGE 210.57 263.67 .0001 29.60 245.68 .0001
AREABYRM 1.20 27.72 .0001 1.79 35.38 .0001
HEATED 9.78 – – 9.78 – –
HOTWATER 3.13 – – 3.13 – –
LIGHTED 3.85 17.63 .0001 3.85 – –
SEMIFURN 13.28 25.88 .0001
OTHERFURN
BASEMENT 25.09 217.98 .0001 23.51 29.52 .0001
NOLEASE 22.75 23.73 .0002 23.73 23.77 .0002
VACDIFF2 *.01 .70 .4846 *2.00 2.12 .9081
N510 837 Adj. R-Sq: .4039 N510 522 Adj. R-Sq: .3621
K56 F-value: 1 224.78 K56 F-value: 996.49
Avg rent/rm: $102 C.V.: 10.95% Avg rent/rm: $103 C.V.: 13.91%
Restrictions: HEATED5$9.78 per room Notes: For all cases included in the model,
HOTWATER5$3.13 per room OTHERFURN50

































































Dependent Variable: Base Monthly Rent per Room
Model 11/OTHERFURN
Variables Coefﬁcient bi T-Value Probability
Intercept 47.38 6.98 .0001
LnAPPAGE *1.76 .96 .3396
AREABYRM 2.67 15.66 .0001
HEATED 9.78 – –
HOTWATER 3.13 – –
LIGHTED 3.85 – –
SEMIFURN
OTHERFURN 9.05 7.38 .0001
BASEMENT 24.23 23.30 .0010
NOLEASE *1.51 .47 .6363
VACDIFF2 *2.08 21.20 .2288
N52 051 Adj. R-Sq: 1376
K56 F-value: 55.53
Avg rent/rm: $120 C.V.: 22.60%
Notes: For all cases included in the model,
SEMIFURN51
Restrictions: HEATED5$9.78 per room
HOTWATER5$3.13 per room
LIGHTED5$3.85 per room
N.B.: Coefﬁcients marked with an * are not signiﬁcant at the .05 level.
Source: VALURENT Databank, Laval University, 1993· As a consequence of these adjustments, the average monthly rent has dropped by
amounts that range from $46 in Quebec City to $59 in Ste-Foy. On average, the
joint contribution to rent of the ﬁve basic services considered in the study can be
assessed, on a monthly basis, at $51.
· As for most other coefﬁcients in the model, both their signs and magnitudes have
remained quite similar to what they were before, at least in Quebec City, Beauport
and Ste-Foy. In Vanier mainly, and to a lesser extent in Charlesbourg, changes in
implicit prices happen to be more pronounced. Apart from OUTPARK (Models 14
and 17), NOLEASE (Model 15), and INDPARK (Model 16), all implicit prices
display high statistical as well as consistent signs.
A Comparative Analysis of Five Market Segments: Summary of Findings
and Conclusion
In the current paper, a comparative analysis of ﬁve rental submarkets of the Quebec
region is performed in an attempt to test the stability of hedonic prices over space. The
collinearity issue is given particular attention, and a method is devised to determine
stable market prices for main, commonly provided rental services. A ﬁnal set of service-
adjusted equations is then developed, using the formerly deﬁned implicit prices as
constraints.
Both initial and ﬁnal sets of equations yield good explanatory as well as predictive
power, with R-squares varying from a low of .69 (Quebec City) to a high of .85 (Vanier)
for the unadjusted set, as opposed to a low of .65 (Quebec City) and a high of .87 (Vanier)
after adjustments for services have been made. Predictive accuracy is also quite
satisfactory, with standard errors well below 10%, except in Quebec City equations where
the predictive error stands at between 13% and 15%. Similarly, only in this submarket do
CODs exceed the suggested threshold of 10%. Finally, vertical equity seems under
control in both sets of equations. As for individual regression coefﬁcients, most of them
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Exhibit 3
Basic Services Contribution to Monthly Rent by Unit Size
(in dollars)
Number of Rooms
Service 1.5 2.5 3.5 4.5 5.5
HEATED 15 25 34 44 54
HOTWATER 5 8 11 14 17
LIGHTED 6 10 14 17 21
Total Energy 26 43 59 75 92
SEMIFURN 13 13 13 13 13
OTHERFURN 9 9 9 9 9
FURNISHED 22 22 22 22 22
Total 48 65 81 97 114
































































Dependent Variable: Adjusted Monthly Rent
Model 12/Quebec City, with Ln Dist. CBD (1990) Model 13/Quebec City, Neighborhood Dummies (1990)
Variables Coefﬁcient bi T-Value Probability Coefﬁcient bi T-Value Probability
Intercept 282.21 56.09 .0001 302.99 68.49 .0001
LnAPPAGE 253.10 259.71 .0001 263.62 273.27 .0001
NBROOMS 48.47 104.81 .0001 48.90 111.59 .0001
AREABYRM 3.97 29.99 .0001 3.75 29.03 .0001
ELEVATOR 88.51 45.04 .0001 67.61 34.54 .0001
SUPQUAL
INFQUAL
BASEMENT 215.90 211.32 .0001 215.07 211.32 .0001
OUTPARK 7.17 7.07 .0001 14.58 15.07 .0001
INDPARK 73.76 31.25 .0001 68.97 30.11 .0001
NOLEASE 216.99 27.62 .0001 214.52 26.82 .0001
LnDISTCBD 5.84 4.60 .0001
UPPERTOWN 35.90 25.82 .0001
LOWERTOWN 223.05 214.69 .0001
NEWNBHDS 215.94 211.84 .0001
LnDISTUN
SINGLPAR 24.27 238.88 .0001 22.73 224.73 .0001
DSHOPCNTR 210.04 25.97 .0001 28.92 25.56 .0001
DPRIMSCHL
VACDIFF1
VACDIFF2 .29 5.98 .0001 .28 5.98 .0001
N513 378 Adj. R-Sq: .6512 N513 378 Adj. R-Sq: .6828
K512 F-value: 2082.27 K514 F-value: 2058.22
Avg rent: $358 C.V.: 14.82% Avg rent: $358 C.V.: 14.13%























































Dependent Variable: Adjusted Monthly Rent
Model 14/Vanier (1990) Model 15/Ste-Foy (1990)
Variables Coefﬁcient bi T-Value Probability Coefﬁcient bi T-Value Probability
Intercept 103.15 3.53 .0004 310.90 63.94 .0001
LnAPPAGE 249.98 250.51 .0001 242.04 245.10 .0001
NBROOMS 42.51 47.13 .0001 49.42 132.22 .0001
AREABYRM 4.10 12.91 .0001 .92 6.14 .0001
ELEVATOR 20.69 17.19 .0001
SUPQUAL
INFQUAL 241.76 27.34 .0001
BASEMENT 217.18 28.07 .0001 227.66 223.05 .0001
OUTPARK * 21.01 2.50 .6141 10.03 6.84 .0001
INDPARK 41.25 25.08 .0001
NOLEASE *26.14 21.07 .2832




LnDISTUN 224.72 240.03 .0001
SINGLPAR
DSHOPCNTR
DPRIMSCHL 220.20 22.45 .0145
VACDIFF1 .60 4.92 .0001
VACDIFF2
VACNBHD2 4.10 47.34 .0001
N51 227 Adj. R-Sq: .8740 N59 049 Adj. R-Sq: .7903
K59 F value: 45.58 K510 F value: 3410.43
Avg rent: $363 C.V.: 8.15% Avg rent: $408 C.V.: 9.16%































































Dependent Variable: Adjusted Monthly Rent
Model 16/Beauport (1992) Model 17/Charlesbourg (1991)
Variables Coefﬁcient bi T-Value Probability Coefﬁcient bi T-Value Probability
Intercept 281.46 29.31 .0001 250.33 31.78 .0001
LnAPPAGE 258.42 241.95 .0001 246.89 246.48 .0001
NBROOMS 49.31 67.86 .0001 54.26 86.81 .0001
AREABYRM 4.85 17.50 .0001 4.13 17.62 .0001
ELEVATOR 44.91 9.78 .0001 90.24 41.45 .0001
SUPQUAL 13.31 3.62 .0003
INFQUAL
BASEMENT 230.73 218.59 .0001 227.77 222.16 .0001
OUTPARK 5.99 2.12 .0342 *2.52 1.04 .2983
INDPARK * 28.29 2.89 .3747 31.42 7.97 .0001
NOLEASE 216.97 24.75 .0001 217.42 23.91 .0001










VACNBHD2 2.78 29.61 .0001
N53 495 Adj. R-Sq: .7204 N54 489 Adj. R-Sq: .8132
K511 F-value: 819.47 K511 F-value: 1776.64
Avg rent: $365 C.V.: 9.56% Avg rent: $410 C.V.: 7.69%
COD: 8.37% PRD: 1.01 COD: 6.28% PRD: 1.00
N.B.: Coefﬁcients marked with a * are not signiﬁcant at the .05 level.
Source: VALURENT Databank, Laval University, 1993display strong statistical signiﬁcance across equations, with signs and magnitudes
consistent with theoretical expectations. This suggests that, where substantial dis-
crepancies emerge between implicit prices for rental amenities across segments, these
stem mainly from submarket speciﬁcities. Again, these conclusions apply to both sets of
equations (before and after adjustments).
Deriving stable implicit prices for basic services (heating, hot water, lighting,
fridge/cooker, and other furnishings) remains the major challenge in light of the serious
collinearity problem encountered with rental market modelling. This is directly linked to
the nature of the data where several features and amenities happen to be structurally
dependent. Each basic amenity had therefore to be valued separately, using a series of
reduced-form equations developed out of independent samples. Coefﬁcients thus
obtained are, by and large, highly signiﬁcant and consistent with respect to both sign and
magnitude. In particular, those affecting basic services prove to be reliable estimates: thus,
total energy costs command a market premium varying from $26 to $92 a month,
depending on unit size, and an additional monthly premium of $22 for furnishings.
Moreover, ﬁndings indicate that reinserting the latter in the model as constraints imposed
on monthly rents does not unduly affect remaining hedonic coefﬁcients.
From this study it can be concluded that, as stressed in the literature, market
segmentation is of paramount importance in any attempt to understand the structure of
rental markets. While physical and structural characteristics (such as age, condition,
number of rooms, basement location, etc.) as well as speciﬁc features and amenities (such
as an elevator, parking spaces, rent-included energy costs, and furnishings) account for a
major portion of rent ﬂuctuations, neighborhood and access attributes together with
supply and demand factors (vacancy rates) also signiﬁcantly affect market rent via
tenants’ proﬁle, ability and willingness to pay. Collinearity and implicit price instability,
both within and between rental submarkets, deserve being investigated further. In that
respect, the use of the SUR (Seemingly Unrelated Regressions) procedure is worth trying.
Finally, the complexity of the relationship between market rent and vacancy rate could be
successfully handled by resorting to the Two-Stage (2SLS) and three-Stage (3SLS) Least
Squares procedures or to the Maximum Likelihood Estimation (MLE) procedure.
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